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(54) MAGNETIZATION CONTROL METHOD. INFORMATION STORAGE METHOD. 
MAGNETIC FUNCTION ELEMENT, AND INFORMATION STORAGE ELEMENT 

(57)Abstract: |; |lM^^^^^ ^ 

PROBLEM TO BE SOLVED: To easily control 
magnetization without using a magnetic field. 
SOLUTION: A potential barrier region 12 is so provided 
as to directly or indirectly contact a region 1 1 containing 
a magnetic body. The region 1 1 comprises, for example, 
a laminated structure where ferromagnetic body layers 
11a and lib are separated by a non-magnetic 
intermediate layer 11c. The potential barrier region 12 
comprises, for example, a metal layer 12a and a 
semiconductor layer 12b, between which a Schottky 
barrier is formed. The change of a potential barrier of the 
potential barrier region 12 under application of electric 
field controls magnetization of the region 1 1 containing 
magnetic body. At least, one region 1 1 including a 
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magnetic body is used to store information. 
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if\-mi,zM&$tLfz7t<:'ryi^^fmmmTh o . 
z<7):tt'ryi^-^/vmstm<n^'ry'^-v-ji'^SL<7ym^i3X 

±3i^Tyz^\fmm.^iizeow§m^(omm:^}^<^ 
nmiizis^^itti^Ufmt <n^mizmfs.^tit:nty-y 

x/ytt:^mi: z (Tinty-yi^-'ffmmm^'^'^ma 

Sid izttiz k i<mt-riis^itsM<rmitmm 

mmmm'it^m^^mi.zii -yx^m^tuzmmiimt: 

m&\>zuwL^Ktimmmi}^e=^£h-!r^'fyiy^r)vmmm 
x'h*). 

Z(n•r^'^yi^^fV^MM<r>^i<:^yi^^rlvnM(r^m^i5^ 
Xf/t. ?t{4©S: ^1 <r>Tt^^yi^-^}VW^^OMM-(nmtVi 
\,zi. o XWmh d C J: 0 . ±feiKtt«cS:^tf^«rt 

imffi^y'^^)vnmm\tz(rmm^m^z, -s?^ 
td-ziv^Ty'y^ivnw^xh o . 



m\:xiL(m^<r>mm.^miit\.xm-^i~o\,z^^ 
ixfc.^\mk<mm^y&WL^ixtdP^y^/\)mwm 

J: oT$iJffll-ri. t i 0 , ±iB33Uai4f*:^<^lS-(l:<0 

\zi.->xmmth i J: "9 . ±lB3SaH4«sB<^Sftfl;<0 
a. 

mffi^'^\,zi,'>x^m^fdWi.wm.^^\.. 

i't-fflItcElg§fL/i;ltT->'>'-v;WKEMST'J> 0 , 

is/^tdi,mkwmhzt\,zi.'o . imam-^-^ts 
±'smmmet^wA^wsL\izi'>x^ik'^ixi^wsm& 

l^/* Jt (iH* d <niir^=ryi^-^)\MW^^^^'mx 

\.z}si->xwmh zk\zi.y). iLwrnf^^-ktsmcH 

fWfBBIiS-lTd J; d l:: L-td i: Sri^SSfc-rSil^^SiB 



T 
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/^{4ffiSr*ijep-r & C: i: i 0 . ±iegSJStt«tJi<0 

J: -5 TWffli-r -i. c t fcct 0 , ±fa3fijatt«tJiojifl:<7) 

x//ttzi±mi::i<o^y'y>'-v)mMm^cm^m}sa 
^ri6j?:*ijffli^s i 3 uzz t ^msLt-thm^^s^ 

t,zm-rhir> ^zitiy-yi^-^immmm:ws.Ltzmmi 



±i£^x y'^->^)mmmmiizcr)mmmm<7>9m:fj^(o 
9mi,zmsk$titz^r-y>-^rjmmmx'Si o , 

ffli-fi.J:3K:U7t::i:^!mai:i--&|g*«l 5sS&<m 

±mmifiimft:^^m§izx x'm&iifiiwsmk 
}^^'fyi^^t\m^m&\tz.<7mmm.<nwsrii^<n 

•iS^/±tz\tWi'kZ.<riii^'ryi^^r)VWW^^(TM^'^t^ 

t,zi.->xvm-h ztkzi.^^ iLmsmmi-ktmrn 
hi.o\.z\.ftz.h^^t^hm^\ "^wrnmsm 

±Mii^^'Tyiy^immm&\tz.<nwmm.nwii-)i^ 

xf/^tz\imAZ.(r)r^'ry>'^)VW^^<n%^<r)m& 

* J: 3 (c Lfec: i; ©fc-Tsis^ 1 "^^mmsm 

mxan-yj^^umth i 3 1 l^c: t Sr^fat-r sit* 
«i 5iamcoia[mi8tg5g^. 



J: o T«ijffll-r & J: i: J: 0 . ±fffiSlStt«sJlco!a-(t:« 
:6rf6]^SiJffll-ri. J: 3 CLitCl 1 2:#fii!i:-ri.i«^ 1 5 

^. 

x/yt fzum^: z (^TitT-yi^^rjmmm^w^coma 
mmmmn oXoizLi^zt trm&t -tim^m 2 2 
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±^^'ryi^^r>mmmm'iiZ(r>wsiim(ommijm<^ 
9mizmi^ixi:immmi>>ti>^j:h^y-yz^-r)\^mm 

mt;uicom$<^^mmwmt:ift-Lxmth i o tiess 

:a2 2§Ett(7)fg#fE1S«?. 

±Mii('ryi^^fmmm&\izffm(mmmiz. -n^ 

izi^xmm-?> zbiz^*). ±a9S«Ett«cJi<oaHi:« 

±tin<fyi^^/mmmmiiz<r)^miii\!:miz. -s^ 

:tritnSrffiiItBi-ri. i: 3 1= L;^:C: t Sr«fai:-rsil^2 2 
[000 1] 

[^Hfloa-rseas^j-B] zco^mi. mitmrnim. 
mmmm. msmwm^iiXx/mmd.^fii=Fi.zm 
mm. m»m^:^=f:VizmmLxim^i><7)X'h 

[0002] 

iw^nm] mmim^. mzm^i^^j:t'<^mA 
mAmmmmiii<^)fmm^j:^mzm\ zit^m^-th 
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[0003] ^»5&tfc><* y i: tT«i. >y v- 

[00 04] < 7 9>yi^jLpf3ei;> 

A^fBffltTv^i.*^, ::co^7J»*{i-iK(cio-6sa 

2. 1. (CtSUTSEAS&^^ritf idt-r&i: 
Fowler-Nordheim Vy^^n^W^frmm^sli) , 

-nxf.zLxij. i^flffi (-«ci ovui±) ifidnrnx'Si 
uz^-iX^^itt^o jititiu-iJ'maPiSr^L. le'ii 

[00 0 5] < FeRAM> 

1. ^mmimxhi>mm,mi.. i^v^^ya-kxic 

■r^h-h^mmitx^^^K mf-mmtLxitDRAM 
mtmm<r)m»^i:m&x'^ hti-rxhhtfi. ;ititi><o 
SHtciD. Mmmm^ i oMb/inchi -cfcstt, 

[0 0 0 6] ::ix<i.cOX»aS:*§^V^7f:jf56tt^^:>ji: 
LT3a^B$itS6«>Jt<^**. ^Wang et al., I 

EEE Trans. Magn. 33(1997). 4498 j Kie^^ilTV^^ 
id =5:, MRAM (Magnetic Ramdom Access Memory) t 

[0 0 0 7] MRAMi:(±, m^m^ii>^i>m.'b^j:ii^ 
::coieigffl«c<o±*tieL7t:aiRffl^||( 



0, ^^}i^u±mmmm^i:mmi.x'^o . m 

RAlVHi:ffiJi*{**g-C'S)l./i*6«»«^b*«^<§-e$> 0 , 

^tz. msi.'^-^yY<nmmz^mi'&i:'iiotzMzm 

raS'CS>-:>^C!C^s GMR (Giant Magnetoresi stance) 5S 
%-<^TMR (Tunneling Magnetoresistance) 

[0008] i:C:'?>3&<^<?5MRAMcoS#a;?pi*^tC 

ti, ^i^^hlSmSim^i.t:miz. *aw^risBas*« 

#^1., -r^ip'^. Ji;ma'fWcJ:-^Tii5K*Ji9e<5ri. 

mjjt:Tif^hi:m:\^ztx'hh. zttitmmmmm 

[0009] i<0|S]H^{4. r'^ yv'jL^^ U-^PeR 

ilXti 0 , Mtii TMattsonet al . , Phys. Rev. Lett. 

71 (1993) 185 J izMm^ tlX^'^ti.oiZ. 2 ScOSiHStt 

i^mtfi^imizX'>X'»m^iif::imim\^t^mtfi 

[0010] z<^:^ii. mm^wmm<m^^j:m-^ 
tfi. 'i>^x'$>h^t^m<r>^^'j-msii,zm^tx\-^ 
?>zb^mm-rti><oxhh, zcoxo^^mitu^/^ 

mtif^mco^ ^ 0 riftesr^jp^s ^ t i o , ssms* 

■^h:ibiMmxhh. ^zx. -:fir«o3iiJait«s«( S 
^) (r>f^mjJt::kt LTfcWf , ffi*-cO^«e«t^( 
«r«ie) com<b?:Bl^ilt:«L-CIlli|!K§-<i:-S.C:i:*it:-# 

[00 11] 

/^ti:xmiii.mmmtrmmmzts\^xit. 
i^miiYLx^mxtiiiim^xmimzmm^^xtQm^m 
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[ 0 0 1 2 ] , mmi^j:tsMi^mcr>±^ § inht: 

to, mUim^2nm. tSSHK-ftl 25 00G {/f^ 
ffifcj: 0 1 0 OO e (x/w;^-r y H ) <0«ayj£-^;c.Jt 

J*<0. 02tnJ (i^'i-yl-) /mJ m±!ar< TJi^^j 

JJU:<0ffl5f^ffl*-¥-;t4fctf>{C«, MiHT rj.J. de Vr 
ies, Physical Review Letters 78(1997) 3023j l,Zhh 
XoiC. +llie-CS)S^«£Ji<Olf$J±*«;2. SnmJjl 

( 0 0 1 3 ] -:6-. 4'ISI®T'»«.^fs|!C«sJi<^=¥^ U TtS 

L^*« , ±^c^ J: 0 lC^f*c«cOJ¥$ {42. 5 n m W 

[00 1 5J 

^ystssswi-sf-Ti. J: 0 \.ziti^>i^-T)m^mim 

[0016] z<r>?m<r>'m2<r)9mi. mmii^tim. 
i^hm.mtft{i^mmzm-thiioi,ziity'>i^^)vm.m. 



[0017] Za)^mcom3(Omm±, iatt#:Sr-^tf« 

<^,-K-f :^ j^^/i'KES^oSSPfc J: t . Mtmi-ttimm 

<^miti:mwrhXo i,ztt::zbt:msit-rtmmi^ 

[00181 z<7)f&^(m4(D^mii. mSct^trmsm 
mbmmttinm^mzm-rtxoiZTti^yz^-rfmm. 
mmiwiMLtzwmimt. z<^^'ryi^-f')m^m 
<7):t!7^yi^^>m&.<bm^izX'>x. «tt*^#tj«w« 

[00 19] z(omii>zis\^x\±. smmzii. me* 
i:^timnimc<mmmmtfi'i*jsmizi: -^x^m^ 
itfimmamimL. ^T-yi^^jmmmmizeoimm 

m&<7)mmumcr>nmizi^^tit2Jti^yi^-!-fm^ 

wk<^mB^twsi}'imit^'¥!sm^zx -^x^m^ 
titzmmmm^^L. ^T^y^^jmm.m.miztDmm 

m^^ittin^T-yi^^/i^m^x'fy'o . zcrtiff^yi^-r 

;H^eJl<0.-Kx V >- A- /l^KScOH; $ *3 J: l^/ * y::«44Si& 
S c: t J: 0 s aEttf*&*t?«lSl^«7)^aia<7)3SiJStt^JK 

^tmm>imL<mm&.^wmmm'^m^wm\zi. 
-iX'jt^^Ktjmmm^-^x.. --Kf-yi^A-;wKS«is 

[0020] ic03(|BHtc:*jv^T«, SEtt^^^trtRlStt 
Wm-fi'Ss\^mmthZh.%,iih . J: 0a«cWtc»4. W 

ir^^yi^-T)mmmi.z9mm>m.m^z^ -m-mcx 
•3, z<riif.'fyi^-^)VW^<n^-'fyi^-^i\MM.<ri^% 
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com^comaizi -o xmmti> ztizx*)^ mmwm 

[002 1] z<7)mM^zii\^x. ^mtm^irt tx 
«±, rntii. mKm\iizj:->xmsmjii}^{t-thzt 
^mm-th s mM^W: h 5 y i^';?. ^ ( f e t > izmfPX(7> 

i--:>^fz\±mLm\^xm^<7)m,. mti^mm^i 
mm-hzhifix'^^, 

\±. m'm^istsw&tm.mt.tz\mmmzm-t^iio 
santcioT. mmi^istsw&h^'ry-y-rim^ 

i&t <n^mi<zii»hW=f-<r>&=f--h^Kmm^^^^ 

^Rmm<^y^^mLx . m^m-ktsmmcmiti 
mm-rh'iti^x'^&, z<om^. ^Tyi^^/m^m 

ta^h. msmv^j:)i(r>x-nt:motzih<7ynm:^^<,z 

[0023J. 

[wmmm<^mm] hit. z<r)^M<r>mm^mi,z-:>K^ 
xmm^mmL^j:-^bmmizmmth. mniz<r>^B^ 
<m 1 ffymms.\,zii ■5«isi«ib3R^?&^l. m 1 At* 
z<mfm^f-<nmw^. mi B\tz<nmsmmm^ 

<nmrf-<r)7i('ry>-!^)vmim 1 AtCjflBL-C^UJt t<0 

xht. mi^<r>ii<!r-yi^^nmz^\,-^x. wsAi±.n 
^x}^y(r)!§i\:-^rt(7-yi^^fi'X'h'o . ^«T[6i§x 
\iy<7)mth^7-yi^-\rfvx'ht, ^m'\m'¥^t'X'^ 
7-yi^^'Mzx\fy^^1ctWi}<^^^m^i,zi,i^X'^ LX 

[ 0 0 2 4 ] dcom <r)mmmmi,zi3\,^xii. eatt^sr 

^WKM^i^SrEM-r.?., -T^Sr^.*), 01 At^-f i o 
ic, iatt#2r^tfMl^ 1 1{4, 2B(7)^lStt*ai 1 
a, 1 Ihmm^cO'i'mmi l c(c:j:oT:}i-m$tL/>: 
Wmmxh*). jJ^x^-i^^/H^M^i^l 2t4, B$tt*|t 
Sr^tf^iS 1 1 cr>mmi,zmm^flt:^mm l 2 atJ 
^{^sJil 2b*»/5>^:l>, Z<7)7if7-yi^^fmm. 



imi 2<oni7'y>'-ffmmcois^nj:r/y^t:im^ 

^m^'t:^fzi^iZ'jsm^j:m^imvt&t:Mz^ ^mf/if 

SI 2b±C«fiSl 3*iEig$*lTV%S. 
C0025] v^*, 02At:^j:dt:^l SiziElO 

W±i:ma-rhk. Z<om^<0:^'ryi^^)Umti. E2 

im^inttm&l 1 i:;KxVi/^;H«M<W«l 2k<7m 

ii'-^, BWti*c^-^tfffli|gl l<oi*ia5tcfctt*fflE^Sf^ 
CO 0 26] ZZX\ ii<:'ry'^-^)mM(^^^<r>m'''iz 

X -oxm^m-ttsmm 1 1 <oi3mMs.f^mt>^m^^ 

(^tlt]mlZ'0\^XmB^'t&. SnmcoJ5§Sr*-rS^f 

m's^m'pmmizx -> x^m^fLfzwm^wi:i^<rm,z 
m<ztifij^<>si^t^f\.x\^h. z(rmmmmoyx% 

"t^. im'&mm^^<r>w.^-f^\£\,z^'fh. mfL 
ar. laiAfcifcv^-ctt, msmmmsfit&wimizi. 

oT, SfiJSttftcJil 1 a, 1 1 b£OJK^b&<S:v^fc:R¥ff 

[00 2 7] ^aiiis^^s-jfcfsfc. 3\imm^ 
^\^t^Mmsrj:)i<r>m.^\.zn\^xhms:fhm^h 

hZk.imhttX\^h. Z<rym.\z-r>\.^X\i^'f^'m. 

fMZi.hWim^tSi^iXX'^^h (P.Bruno /Journal of 
magnetism and magnetic materials 121(1993)p.248=&' 

%'^<r>^x^^^fzMzii\^x . ffmi.^wmm<^ 

i 1: K J: oT5fi«)^ 3 J: a Jg)3t 

s. mmi/m^iiVthmFFr^^yi^^Mi7^yiy<r>tsi 

[0028] \^ti>\^z(r)mm.zn-th 3<rma,t. wi 

\(n%mm)izii\^x\i.. n=i-(T)m.=?--h^^wM^%:'& 
m^^hzuzi. 0 . '$'W^mziiVfh<msi^'?i-^ 



[00291 -t^hlb. mi KtittS^T^Vi^A'/KESS 

03<oimii^3$^i@-^^ J . mma^mm 1 2 a &s 

^®Ett#:Bl 1 a, 1 1 b LT F e jfSrfflV*, 4" 
S«l 1 ctiitlf^giil 2afcL-CAuiii&fflVV + 
^1 lc(OiS$d=l. 4 28nm. 5HKffi«s;i 1 1 
a, 1 1 bOWS 1=2. 0 16 nm. ^JSSl 2 a<73 
Jf$t = l. S3 6nmi:L^. 4Jt, iNS#:Jil 2b 
kL-CJinSGeS&fflVV Z<^)^<^^mmi 2 sib 
^mtiim 1 2 b i: cO^fficOi/- 3 y h=^f-Ka<^S$ti 
0. 59eVCife&. aStC^-^i^tC. Sffil 3tCS 
ffi^9I«irr'5«!r{C«W= 6 . 1 e VTJ> 0 , J = 

-0. 0 19mJ/m2 T'S>')/^iO*<. «|gl3{Zl 
3. 8V<omESreiliDL-fcmcJiW=5. 6eVt^ 
Os •5-<0^J = -0. 04 1mJ/m* fcJSrO, «ffEP 
Jnmf^OJ£0^-fba«S-0. 0 2 2mJ/m2 •C'fcO> 

[0031] JjUkoJ: a te. 1 <o^dK^»fc J:n 
{f - Mtt*Sri?tJ«iSl 1 i:S^^j:ptcrf^-ryi^^;W 
KSffl^l 2?:12gL. J:£0;Jtx>'i/^;UKSffl*Sl 2 
cO;Kx y i^^/t-»M5-«fis 1 3 (cmES: Ep^DirrS ^ 1 
X*)^mL. C:<O^Ptc:J:^-C. JKtt#:5:-&-t?fS« 1 1 

A*fi<jic«i^!ii4#:« 1 1 btomitimm-th 
< , 9iiaHt*Ji 1 1 heomi(ti:^izmmt?> a t tfix- 

tti. ZCOI^. ;Kf->->^;W®MffllSl 2{i® 

im^-^itmm 1 1 oi^KSPtcffiSf & ^ j&^r^ 
*>4>, 'eEe«lDt:J:SA:*J*^taJt»<o«ffii 3*S^ 

[0032] m4iiz<7ii^mcr>m2<Dmwmmizj:hm 

frntlSm^^Tprt, C:<0lS2<05ISBefilfcfcV^-Cti:> IS 

1 (^mtmmizx i,mmtmm^<^mm^x <om#^l 

«gS^fc*JV^T«, *K2 1±fc:, T«fiS2 2a. 22 
b^tOL-T. 2ScO^?att#:e2 3a. 2 3b*«#l8tt 
tfO+ ^® 2 3 c tc J: o-C^J-SiSit?tWii«Ji*»'c>^§ > 
SBlttf**-^tHi«2 3*li;S$nt:*J0. -e<7)±CAJR 
;12 4 afcJ:tXi|i^#:J12 4 b*»f>55r^;Kxy>'-v;l^K 
2 4 ^ix. l,z^co±l,zm& 2 5 ij^WB. 
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^tlX\^h, 

[0033] miK2 1 1 ttJi, FlJ^t?. ^VL-^C^^i^ 
(MgO) ■'^■yr'f T*K, if'^T.WlR.. 

I., TtfiS22att-C{iC«J;tJf^ (Ag) IK. Tifi)l 
2 2 b i: t-C«0iRtf ^ (P.yx)^^m\^h:LhifX% 
h. C:iX(5.<OT%S2 2 a, 2 2 bJi-?-n'i><OiJB<0« 

LTtiV^, inA><0Tt6JI2 2a, 2 2b{±TSS«ffi 
t U-CfflV^S::tt,•C§■l.. 3Si?S14«c«2 3a, 2 3b 
h L.T(i. 0l|i.{f . ^ ( F e ) , (Co),::. 

raJi23ci:U-Cli:, mif, (Au) , ffi (A 

g),fll(Cu),:7oA(Cr), (R 
u ) , T;l'$-'>A ( A 1 ) ^i:'C0*^S-^^^S^ 
>i<n*£tMJ* h . 5«Ktt*Ji 2 3a, 23b mzXSm^£ 

-Cfflv^S. .it7^yi^-v;i^RfS«JS2 4S-1i(£-rs^JB 

2 4 aJSJ: Vi|i#flcJB 2 4 b i: UT«J^ a -y h^-WS 

s-j^^-rs ttfOs Wi.{f-?-ixm^ (Au) fciu^y/u 

( G e ) ( «piC nM<Oi> <0 ) 

[0034] ftMe<P5:— :>coCTT'{4, SS2 1 5 
0 0/<mC0MgO3&K, T«6J12 2a{lJISl 5 0nm 
<?5AglS, T«fiS2 2b{4J?[$l 6nm«^AulK, ^fil 
tt#:JI2 3a, 2 3 b{iW§ 2 nm<7)F eK, ^KHtttcO 
4>l^2 3 cti:)?;^ 1 . 4nm(^Auil, ^Mig2 4a 
UJ1$1. 8nm<0Auffi|, ^i4c€24btlJl$5n 
mOnMGeaSi, mffil 5JiJf$ 1 0 0 nmtOA 1 ffitC 

[ 0 0 3 5 ] a 5 o^<?5ig 3 «os^ss»®ici 

WiZi. hm^^l-^Zii\^l,±WM 2 4a S-«B&L7t 
tcoicffl^-f.?.. ■t^j:t>-h. m5l,z^-rJ:oiiZ. :i(om 

%imm'f-lZ}3\,'^Xli. Sm3 l±tC, T«6Ji3 2a, 

3 2b^:rt-t-C. 2S03tJ11ti*:«3 3a, 3 3b*>-# 

jatto'4'se3 scizx-yx-i^m^titzmmmm'fy^i^^j: 

lSttflcS-irtf«^3 3*5BEM§iir*5'5, -5-cO±tc 
3 4 tt, ^> ^cO^izmm 3 5im 

ift$<xTV^|>, <I«OJl-&, 3SJai4*g3 3bt^«tii 
3 4 fctfOSfcv- 3 -y b ^-^ffi*^J^K$n-Cfc 0 , in 
'i><7)^fflittf*:Jl3 3 b t3j:t/^«JJB3 4*J.-Kx>'v'^ 

[0 0361 S«3 1, TflMI3 2a, 3 2b,9fiiaft 

#:J13 3 a , 3 3b, f HStt tfO+SS 3 3 c , ^^WM 

3 4tiXx/wms5tLxii. m2<^^mmtmm^j: 
[0037] m6iizc7)^Bmm4(om&mmizxhm 



mizi. tms(mmm'f-izin'ri,^tmm 24a t^^i^m 
z(omfmti^'=Fi>zi5uxii. msLA i±te. t%jb4 

2 a, 4 2b^:fM--C, 2®C0®ISS«=84 3 a , 4 3 
b*<#eBEtt<otfraii4 3 c J: -pT^J-fS$iTJt«ii<i3t 
ffi*>'i>^«. , JSffi«cS:#tffflJ«4 3**iiIg§<X-Cfc 0 , 

^(r)±.i,zwmim 4 4 *<ieigSix. 5 1= tc-?-<o±c««i 

4 53!)«S^fCV^S, C:co«^. »S««44**Ht-f 

[00381^41. TJ&ie42a. 42b, ^WSt 
WMA 3a, 43b, ^mi&(r>'¥W§A 3 c fc J:tJf«Si 
45t L-TJi, IS2c^SI«i?^®tl^«=5rt>cOSrfflV^ac: 

S^^-^A (A I2 O3 ) , K-fk-felOA (CeOj ) , 
g!•^tV^^;^^^'>A (MgO> , K-ffN^-'^A (Hf O 

[0039] 07 {iC:<^f|BJcO|^5<0||]^®tCj: 

mmm=F^7tcr. :L<nm§fmm=F\i. m2<r>mtm 

®{c*>{t«.fi8Ett#:Sr-i-tfSi^2 3 b^v'yi^^r/mMm 
i^24t<0±TM^S:i£(c:L, 

-riot::, CKOmmMSIgS^Kfcv^TJi, ^5 1± 
I::, Ttte5 2a, 5 2bS:^LT, ^I^SSWsJSS 3 aiJ 
iufitSJis 3 b*>^,^r*;K7'>'i^^;uW!«^«5 3*< 
IBSSiX, -f-<0±lc:, 2JicO^B$1tfi|sJi5 4a, 5 4b 
mm^cO'^^m 5 4 c t^J: -pT^I!l$iiJtSW«J§*> 
lSttf*S:-^tffflJ^5 4*<Sg$*t, ^ti>l>z^<r> 

[0 0401 1, Ttfi®5 2a, 5 2b,*«ft 

Ji5 3a, ^JWl5 3b, ^JKttfrJl 5 4 a , 54 b, 
^Nai4<^4'^®5 4c*5j:i;f««i5 5fcLT<i, m2(0 

[00411 ia8«c:c7)»Bfl(?3ii6<:oiis©»®t3 J: -s.ia 
WiZi. hmmmi.m=f-i,z^»t^mM 5 3 a$r#a& 

S«at8«7-t::*iV^-C{4, ffiR6 lite. Tie® 6 2 a. 

6 2b5:;r)-tT, ^f*:«6 3*«iB»$fL, ^<0±(=, 
2 Ji<03£Battfls« 6 4a, 64b mm.'&iO^Wm 6 4 

Aimm.^tix^'o . ^h\z^(^±.\,znM(>5if 

[0042] Sei6 1, T«lB62a, 62b,^§pf(c 

®6 3 , ?S?Ht«£Ji6 4 a, 6 4b, nWSL(r)^fSime 
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[0043] m9\iZi<r>^<n>W.i<r>mwmW,zi:i>m 

jsfc i i,msm^=f-^zmh±mm 53b t^fMstftcJi 

:i<r)m§smm=f-iziri\^x\i. mmi i±tc, Ttaa? 

2 a, 7 2bSr/^LT, IffiM^JlT 3*«i;iS$n, -S-f^) 
it, 2«03SilS1±f*:®7 4a, 7 Ahm^m&fr^^n 

mi Ac \.zx^x^m^ixtznmmm)-t>^^h. mm 
^'ktm&i Atm&^ixxii*) . ^hiz^niAzim 

7 5*«i2l6§ii-cv^s. *e»*a7 3*«;Kx 

10 044] S«7 1, T«®7 2a, 7 2b, mm 

flsJi7 4a, 74 b, ^Hai4<554'SB7 4 c fc J:Wf«Si 

7 5tU-C{4, ll2c!0|yBg®i:ra«<i:tiO^fflV^&J: 

bWTt^h, «i(SfWi7 3i:fc«, m4<r>m&mb 

[00451 010 «i<O^Ba<om8c7)SISfimtc: J: & 
X\ 01OA«^MS, 01 OBJ401 0A<?5B-Btg 

[0046] ;i<0ffi«IBfl9R^i, »5~m7<^)§IS»B 

HlfcJ:«.fiB[SviateS^fcPI«lc, .-Kxyi^-^'-'H^aMtS 

Jrfflgfflitcistt/ci^s^to-cv^s. -r^h-h. 01 0 
{c^-r J: 0 fc, c:<^)1f«iBe«^t*iv^T«, ««8 1 

±tc, TSi5«ffi8 2, ^wm8 3mi/-mmMis 
m^i-^wmmmaAifimmm^nx^^^h. ms. 

8 1 1 tT«, m2<0SeS©^ffii:|aiai55rt«0Srfflv^Si 

i:!tP*T'§2.. Zix(y<^T^m&8 2i5XJ/^Wm8 3 

8 2tSXt/^Wm8 3«, -eiX/^xJD^lCi^ 3 -/ h^- 

amttS. TIK«ffi8 2«Au{ciO, ^#:a8 3{4 
n MG e (= J: 0 . SRBattfra 8 4 iOm^SS^)- 

8 5a, Siatt«s«8 6 ads it^JigBttfiiS 7 aifiMiX 

mm^tLX. iiio«^iiASS3t^}gBg$<xT«r>4. ecii 

ttfWB84±fcJ4, i(0ffilcDa§ii;^ai5fc:|?S«L-C, 

m^J^(c/'f:J'-i^-ft$it7tfHaecOtt>|gJ18 5b, 
Jattf*:fl8 6 b*3j:l/±g|5«ffi8 7htimi!mm^tl 

T, ai2<os&a;^ii»3W»ifi$^i.Tv^s. mi^^a 
amm&co'pmma 5 aiizx^x^m^tifzmmtm 

*«iattt*Sr*tf«t^&«!jSL-CV^*. Plate, Sg2<0» 

#3i;^gi5{cfcviT(4, ^mitwmsAtiXx/mmiiwm 

8 6 b^sg^ffltttcO+SJlS 5 b(c J:-o-Cr9-Si$n^«^ 

mmm^m-ktsmi^^m&Lx\^i> , 

[0 04 7] ®CJKttf*:ii8 4±t{4$^{=, m2<7m^ 

jh^^^mmtx. m^m^zj^i'-yit^ixfzmtw 
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wmfmB,9iii.v}M'mi9(iifmmm 

[0 04 8] iC:-C\ iHS14«£Ji8 6a. JSHSttftsJiS 
6bi3J:t«[tti*JS8 9lifiya*3&«:^#<. Stfl:**® 

e«£Ji86a. ?gJH4«£Jf8 6bfcJ:tX®lltt«cJ18 9 

-•eo-f (Fe-Ni-^) , ®Kttfls«86a, Hil 

8 6 hisximmmma 9 <7)iamt txamt 

{f C o - P t SrfflV ^ 2, t S . 

[0049] z<r>mi^^^^zti\^x^i. r^mma 

2 1 ±g5®Bi8 7 a ^!t«±«P«8i8 7 b fccO|Sll:«E 
* mjfl LrTa5«fi58 2fcJ:tXiii3lftcjl8 3*>/o^S;K 

izX^.mi OS#ii»a5fc*sftS«8lttfWi8 4 fc® 

fflEttft^s 8 6 a t (7)m<7)m^ms:s.i^m t tznm 2 (nm 
[00501 yclc. z<7)mtfimsmzm-i,mi^m 

S. zzxii. 01 otc^-f-idtc. mico«#a;?^g5 

tCfcttS®Kttf<5«8 6 a«0tt»**j6l<7)H^fl:§:fir 

L. m2co»#)i;?iigpCi3fti.?gEfiSit*J18 6b(iH"4J 

rij t^MJSS-li:, ll*fe6-|6l2rrfi]V^TV^^fc#S:ffl[« 
f"Oj izMfH^-^h. mBt<r>Mfmmi:Ziti:miztX 

[0051] t-r. s#ji;**afc:ov^-csiws. 

^^:'J-fe;H:fffB r 1 j 5r##jitfJ#^(c{i, ^1 
O«l^a^gP«0±gPB@8 7 a tTI»fl:fii8 2 1 iOH 
iZ , «tSattt*Ji 8 4 1 1f?8ttf4:Ji 8 6 a i: CO^CO^im 
-^^Jt^O. 0 2mJ/'m2JJLht=5rSJ:o^BffiS: 
EranrrS. -rst, «C?K14«f®8 4<0ffi-fL{±?iffi14«:B 
86ac7)®^ki:|3Itr6l^lcHiV^, H+^^rrfijSrlSK , i 
titioT, p«*U-b;Hcffif8 r 1 j 
— :fir. 'J-fe;WcW#8 ro J SrHf^atfJ^tti, SI 
2<0»#i2^S8<7)±g5mfii8 7 b i:TgPBfii8 2 1 
^Z . «:at«ft:Jf 8 4 1 8 6 b i: (O^cO^m^ 

Epjirrs. -rsfc. «csBtttf*Ji84<^j8-fb{isaKttf*Ji 

8 6b«0«fl:tlltl*!#teajv\ 0«f tefr|6l«:l6K . C: 

tHzX-^X. y-feMclffg roj 3&<»#iitixS. 

[0052] mz. m&<omi^tiiby]mi,z'o\,-^xmm-t 



t, m^tbuzii. 9!.mm:ma4<miti!fimi o** 

HI <0»#ji;?^gP<:0±gSiifii8 7 ai3t«±IS2<0«#3i 

»a5<o±af«fi58 7 b kma^tm L^<r>±mnM9 o t <o 

stc«ES: ma Ltimizwx?>mmzmih ^zt srf ij 
^-=5:^?^, ^mi±ma4<mitifimi o+t 

8 8 fcitnffiKtt*® 8 9 *>^>^: aSSlKtt h V^VI-g?^ 
iOtta[«0:*c/hSrll^B& Ltz-t V7.rvTts: f tc J: 

^-rztifX'^h, 

[0053] z<T>%a(nm^Wiz^ h'mmL'(^=f-\z 
i.fixt. mm-^m\^hz\L^j:<wmm^^oz}i\izi. 

^y^ij'mjmmzx'o^ozti^x^h. -eux, at 
^^w^\.^j:\^-^mmm^^oz<rmmi!smi-\zi. 

[ 0 0 5 4 ] E 1 1 l,iZ<^^B^<;)m9<r>mMmmi.zJ: h 
-C\ lai lAIS^ffiH, lai IBiiHl lACOB-BH 

^ziii-iX<mmmxi>h. 

[0055] z<7mm!sm=f\t. '?^a<rmwm,zi: 
hwmm^^za^hm i <rym% ^^7mzii\^hw&. 
>mm^mmm}i^\m>i<rmz^\^^ mi<^ 

Ig^ttJV^Tti. 1 0 1 r^WtSk 10 2.^ 

mtmios. mmwmio4a. $mt(^'^mii 

0 5 afc J:i;^-«ilK^^:trttS:*-ri.!iRJattft« 1 0 6 

SPmfiil 0 2fcJ:t/^3»#:®l 0 3{i. -eil'^coiaCi^ 

*«5WtciiCTx.«f, TSSSfii 1 0 2«4AulcJ; 0. 
^#:»1 0 3{4nSGeCJ:OJ^^$ix2.. ®BBEtt«! 
Ji 1 0 4 a . *raJl 1 0 5 afcitffCffltlSi*:® 1 0 6JC 
J: 0 H 1 <7)»^ a;^^|»*<J^fi£$ftT I, %S . mitSLf^m 1 

0 6«ow^SP^«o±k:{4. Wf^^ic^-^if-yit^tv^ 

imUcO^^m 10 5b. l O 4 b *J J:t)f± 

asmffil 0 7*«jii»:«esii.T, ig2<o»^ji;%si5*<jB 
st.^tix\^i,, mi<r)9^32.i^sitzi3\.^x\i. mmm 
a 1 0 4 a fc i xmm^i^m i o 6 *<iMStt<otf i 

0 5 atcj: -oTii-filSit3tSJi«Jt*^14«sS:#tJ^iS 
(4, «ClSttf*:« 1 0 6 13 J: VTaJSe«c« 10 4b *i^^JS 

ttco*^ 10 5 b(^j:-ox^m^tLtzmmmmimii 



[0056] «CJH4«c« 1 0 6±(C»±§ t>lZ. f^2(rm 

m^t^m 1 0 8*5j:t/Tgmi4«fii 1 0 9ifimi^Hit 
[0 0 5 71 ZZX\ ®att#:«10 4a. aSttt(4c« 

1 0 4 hfixrmm.'&p^m i o 9{mnM^±t^ < , m 
i\jm& UT V ^l, t (ox'h 0 , 10 6 tmi^ 

*)&«iB«tt«cJii 04a. mmimioAbuxim 

0 9 i 19 iCJSttflESl 0 4<^«^ 

f: L-C«iCT;c{f^N*--7a'f ( F e - N i . mtm 

mai 04a. isiaEi$f>idi 1 0 4hi3j:r/mmi^mi 

0 9 <^ttmk tX iimtifS:c o - P t -^ASr^V C: i: 

10 0 5 81 c<offlif^est^fcfcv^-c«. mSiOHSfi 

»1 0 6<?)l8fl:*-l6l*3l«-f &ii:*«T#=OrV^-e. * 
rail 1 0 5 ac7)jf TS5««i 1 0 2 COSeco;^^^'® 

iiitt f<^« 10 4a twm!&i¥m 106 1 cr)m<7>m^tm 

5bcOff$<±. TSSmei 0 2fcJ:yf±gpmfiil 0 7C7) 

P:tr(c«fi«:-^iT*ja^T®?ie«£ii i o 4 b t^&& 

«c«i 0 6 i: <^nn<^mssjims.f^m^mmti ztt^x 

(00591 z<7>msmm^iziitt?>mi(^^&^ 

(nmimmtmmx'h^^coT. mmir'^m^h. znm 
9<7)mimmzxtni. m8<r)mmmtmm^m}^i: 

t#S Z b *<T§ h m\ m 1 ii»S5w±tclS 2 eo 

m^jiii^Sitfim&^iiX\<^hZtlzi:*)^ ^^:U-fe;P«o 
.SWBWtOffiJS?: CI i: A^T^ . ^ ^: 'J -fe;WcOlS^ 
-ftitc^ ^5 ilt'S) ^ t V ^ p mAt:%t Z t ifiX^ h . 
[00 601 01 2.\iZ<rm^fi(r)m\ Q(r>mmw<zi. 
hVvyV:Kif^w.-t. z<r>Yvyi>7.'9\t. mfEEPJn 
{ci -5 xmmmfm^.'th z t trmm-thjmmmm 
=f-X'hi>. 

[00 6 11 01 2l3S^-rJ:-3lc, ZffiV^y-JXi'l.z 
*5V^T«4, mSLl 2 l±li. 2S<0»ll14*Ji 12 2. 

1 2 3 *«iR»tt(04'Sa 1 2 4 1 J: -^x^mtixtinm 
mmi)-i^^^. m.m^t:-^tsw.mimm.^tix}i*) . 
<o±i,zy- vmtm 1 2 5 **geig$ix. s ^.tc-?-«o±t 

^fi^i2 5i}<^'ryi^-^)ummmmi:m^-th. iKit 

«5Sr-g-tffi^<0M(ffl(=«iy-^«fiil 2 7t5j;tKHlx-< 
y1gfigl2 8**. 2Ji<03SilSatt*Jil2 2. 12 3*«^f 

isttco^'ia* 1 2 4 {ci -^x^m^tvfinmm&tnss, 
mzmmtx. mmtix^^^. 
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[0062ia«il2 1. 5S«tt«cJB122. 12 3*J 

j:t/^^?Ktt(o+iaJi 1 2 4 1 LXii. m2<r>mtmmiz 
)nfi>mL4 1 . mmmf^JSA 3 a . 4 3 buxmm 
^(TttpmsAs c b^m^hioim^'^izbifix^ . m 
mi>z. y-hmmi2 6bLxii. m2(r>mmmmiz)5 

ftS®BS4 5i:|SI«^:t>c;)SrfflvM,c:i:3&«T#S. 

ic. y-hmmmi 2 5 1 t-c«. m4<osi«©B®(c:*j 
mmti^m 122. 12 3*>itf^Hattt<o+ra« 124 

2 l±tCffiaS)h.. icoT^Si: tTli. m2cr,^m 
®{;fe{t2.Tflyi4 2a. 4 2bt|BI»^rt<DS:fflW^I. 

[00631 ::<ob9>'i^x^'fctiv^T«±. mmi^m 

1 2 2 t3SfiBEtt«c« 1 2 3 tcoiatcti. ^NSBlttcO+Sii 

1 24£:rt-LTeiSI35l@IS-^**®IV^TV^S. Z(^tztb. 

y-hw&i26tiiE<m&^mtti>b. y-htm 

H 1 2 5 iSiatttf^tJi 1 2 3 tcO^MT'i^ 3 y h^-Sft 

0 . 3siattf*« 122. 12 3*«^^ai±co*ra 

Ja 1 2 4 i£-:A-Lt-KJS;$tu^«Sm{:fe(t&ffi$^ 

Jg-^iSllffll . ZtilzX •? . 5SfiBHt*ii 1 2 2C0JK 

^tbmmitii^mi2 3(mitb<DmnnmifimtL. z 
tifcmMKsygtfttsg'ftr-s. -eciT. 0ii;i«f. v-;^ 

Hflil 2 7lC*ttTHP-^>'«figl 2 8tCjEc7)€fESrW 
Jirf-Si:. y-MBEcO** (OtL<«+V) CI 
•) . SSKttfrii 12 2. 12 3isXr/^m&<7)'pmB 1 

2 4*>^^l.aS1«Jt(cfc(tSll^t;c7)ffi^i^ftffi*^^b 

oZbifiX^t. 

[00641 dcOH 1 0<05l«SJe®tCJ:it{f . S^SlWOF 
^^tix\<'>hxi:yh^yi^x^ bm^j:'0. ^m^^^f 

mmitmmx'hh. 

[0065] ±M<om 1 -mi 0 <7)msmmi,zi5\^xm 
m'F<^M^:h^mitmcmm) izii^xmm-thijm 
{i. m^ij^<r)mmi,zi>mmthzbifix^&. zti 

[00661 «tt»IS<0SSt^:6-tt«. -?-<0±t-«l«3 

•2>.It*5»'5iXTV->|) (C.H.Back et al., Journal of A 
PPlied Physics 81(1997)5054). i<?)3R*<oejH{i. n 

miim<^m^ii^-m^mvxt<r>m-^(,zii. m^!S(r>m 
m)mms:s.f^m(r>mwm^ bmi^xhtb m^tix v ^ 
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[0067] -:fjX'mm^^mi. im^mmer)^ 
b'imm^hztx. mm\,zi:'^xmss.mjfit^mm-t 

[0068] i:j.T. z^mmizX SlK§tM:^rttco$fJffliS: 

mmLf^m^immmiHommmkz-:>\,^xmmt&. m 

1 3«r<o||B8<?Dlgl l<^Sfi»®t;rJ:*«^«gS^ 

S'S^t, 01 3 Aiizcom^mmm^c^mmm. mi s 

AfcrMlCUT*LJtt<OT2b-5. 013 B<^}i(7-y>-^ 

[oo69]i<osgii <oll«eg®^c*Jv^•c^i. Mttft 
/PKM^i^s-ffia-ri.. ■r=5:i5*>. ®i 3Aiz^-txo 

iz. 3fiiatt«cJil 3 l*^ttftSr-i-tf««^mL. 

/M^s«i^«i. ^^!Sttf*:«i 3 2(rmmizmm^titzi& 

1 3 3T'S>S. C:cO;Kxyi^A';l^KMffl«i: LX 

<r>^t^mi 3 3<niftr-y>'^)i'mM(7)^$i5Xx/y^t 

tc, iteMH^Jii 3 3±{c«flil 3 4A<iBlft$ixTV'.|,. 
[0070] V^^, 111 SAtC^f J:9(Cttffil 3 4tC 

01 3Bcr)J;dl:^l.. C:t7)«fv'3 ••/ h=^-^»***ie^ 

0 . irn^m 1 3 2 1 ii^-f ^^i'^/n^a^ajt^o^E 

>'>-rJ\Mm<7)^^(7)m;},-i:^ SSJlttftill 3 1<7)IK^ 
[0071] -•Kx>-i^^-'H^M«OlSS(^)Mi!'HCJ:o-C® 

®t4*®i 3 icoiasis^rit*^§-«i-«5>ni.sa«, 

-rcfciS^ttJO-eftS. 0i3t=:*j»t&3SifiB«t«cS 

1 3i<omiti3mi. m^i7^<m^i}^+^x'hh 

tzib<iZ])cSm^%X'h o <otcS* L . 0 1 4 t-ti^EE 
-ytzZttfim^iiX^^^, 

[007 2] :l</)Xoi,z. z<r>mii<7)^smm(,zxti 
li. mwii^m 1 3 1 1 , nm^i^m 1 3 2 sr^utsf 

3 3Sri£SU. vr<0.-Kf-ve^^;l'KtMSiS<?);K7':^i^-v 



^UKMSrmflil 3 4tCliffiS:EB!ra-rS^:i:tCJ:'9^ 

z<^^mizj: r>xms.'&t^m 1 3 1 (r)m^ti:Mmrr 

hXolzLX^-^^coX'. m^ff)j:ol,zm^i:m^-*^Zt 

3siatt«s®i 3 icr>m^tim^izmmi-i>zti!' 

-t^mmm 1 3 3<s3!iiatttftii 1 3 1 (o^i-astiEai- 

ibcymki 3 4^^tzmi:rizkifi-cti>. 
[ 0 0 7 3 ] 0 1 5iiz<^^B^f^ 1 2(^m^miizx 

&BBiS«aig^^5:5rr. CKOIgl 2cO||liJgffi{Ct>V^t: 

ti, m 1 1 <^^mmizx immsim=t^mmix *> 

mmt Lt:miz':>\, ^x mmtt ,mi5 iz^^x 0 iz . 

1 4 2 Srtrt- L-r , -Ji<0!SJ8Ht«sa 1 4 3 *«ffi|ftSit$ 

n-CfcO. ^-f^-htc^fiattfiffBl 44fcil^jK7^>'v'^ 
;H*SfiJSS-1gfi&-r.Siteii*«i4 5*ii5lftSn. 
fc-etOifc*® 1 4 6 3&<ffia§nTV^S . 
[00 741 *«1 4 1, T«!iil4 2i3j:t/3Sffl[tt«E 
ill 4 3i: L-Cti. m2C0|l8©^»t|S|«^:t<0$:ffiv^ 
SClf: I). ^Jt. ^f«ttft:«144t A 
u. Ag. Cu:5ri:'<7)«^ig-«?^^gS-fflv%SC:i:*« 
T-# & , ;KT:^i^^/H«S«lSS:fliB!t-rs«Si&*S 1 4 
5i:L.T{i. ^2<?3SI*fiJg®tig«^ri>c7)Srfflv^SCi: 

[ 0 0 7 5 ] 0 1 6«±C:c7)%HJ(7)S5 1 3<7)m&mmizx 

mmmi'Zihm^'^tm'^iziiifhmmm 1 4 5*> 
(,^&niTyi^^)mm.mi(r>itt>*)iz. ^mi¥t±s 

ffl^-rs. -r^;bt>, 0i6t=5^-rj:dt=, z</)mm 
«gsg^(;fcv^-c{4. ««i 5 i±tc. rmm i5 2iit 
tx . -■m<mm&ii^m 1 5 3*iiiigs<xTfc 0 , 
±iz^mvci^m 154 i5xx/¥mi¥m 1 5 5*»)!i»aigft 
Six. s<i.t-f-«o±(c«Ei 5 6*<iess<it:v^s, d 

[ 0 0 7 6 ] 0 1 7I±C:<:D^HB<73^ 1 4(7)mmmmi,zi. 

m&miztsmm&mm 143. ^m&mi 144 

fcJ:tJf--Kr i^v'-\';l^e««*1i«-r-S.ffi«iif*« 1 4 5 

ESt^t.<Ofcffi 017fc5^^J:3 
(c. ^<7)iK^tgt|^^{cte(,%-r<i:. m.1 6 l±tc, T 
ifiSl 6 2«-^UT, i®S(*«l 6 3il)^(>^tJi^T-y>' 

^)mm.fsm^^ti. ■eo±tc^NKi4«s®i64tj 

mfisi 6 63&5ms5fL-cv>s. 
[ 0 0 7 7 ] 0 1 8<ic:o«HBc5Sg 1 5 J: 

mmm^zxhmmmm=f■^zinf&^m»m i e 3*» 



3) )0 1-1 9666 1 (P200 1-1 96 66 1 A) 



-th. -ttnh^. 01 Stc^-Ti^lc. JlcOfiSmMlg^ 
^^ttJV^TJi. S:S1 7 l±tl. TlfiJ117 2Sr:rrL 

^mscflcJii 7 3*TOsn, -e^oitc^^esttflsJii 

7 4 ii^iSttf*^ 1 7 5 *^J®»:iEia$ii, $ ^> 
<5D±tcmi 7 6**ffii5SitTv^i,. c:co%^, 

a 1 7 3 fc^BSEttflsa 17 4 >L<rMmc.mL'^Ml'^m 

[0078] jiLh, ^(^m'mmmzr^^m.mz 
mm.. «Jt. »K> *tmi^{ij><irt^]tciar-r, 

[0080] 

fe'OA:'! Srff ^ )t S^<omSr ^icffiiS-f & ^ 1 3&*T'# 

[Hfficofssm^SiHBi 

[011 :L<nmi<rM 1 coSISJS^®*: J: 

[BI2] c:<^)fl^coill<om&®(::J:SlS§(«llgSg? 

[03 1 Z<O^(0m 1 Wllifi^SSC J: «.iaS«8|gf!l^ 

[05 1 ^<o?feB3<om3<o5ije^®t=i sat^sgs^ 



SrStrfBfffi0-CS>S. 

[06] ^(7)^B^com4(^|^flg&!il{;:J:S«^«^? 
S:^-t»fB0t'S>S. 

[07] z<r>%m<r>f^3(r>^mm^zihmsmt^^ 

[081 c:i0^BH<7)^6<0SSJeeH8fc:J:&fiBE§«iM6*^ 
Sr^rrBfM0-C-S>S. 

[091 z(r>m\(om7<7mfam^^i>msmmm- 

[010] CcO^^comScOllSfiJ^SIKc J: i>i^ieti^ 
^ ^Srf ¥ffi0l3 itlfllf^-C* S . 

[011] z<r)mi<7)m9(r>^mm.\<zi:hmm's^ 

^ SrS^-r¥lS0fc J;t^»fffi0-C'*>S . 
[0121 i<O^^<O|gl0c0ll«©»JB(cJ:Sh7:^x 

X:J'?:^-rBrM0rS>.S., 

[0131 z<m^<r>m \<n%mm.iiZi:hmsm^ 
[0141 z<r)m^<7)m 1 1 (ouMj^ffitcj: hmms^ 
[0151 z<D^<^m 1 2<oiijfije®fc i sjssaaig 

«-7-Sr^BfBB0"C* I) . 

[016] z<7)m(r>mi 3(^tmm^zxi,mskm& 
[0171 z(r:mmm i ^<rmmmzi. hm^^ 

[018] Cco^BBc^lgl 5co5ISfiJ^®tcJ:*iS^lillig 
*^5r^-rBiffi0T-S) , 

11, 23, 33, 43, 54, 64, 74 - • -Utt 
«£^-&tf^tS, 12, 24, 53 • • • ifr^fVi^^i'^ 
mm&. 21, 31, 41, 51, 61, 71, 81, 
101, 121, 141, 151, 161, 171- • 

23a, 23b, 33a, 33b, 43a, 4. 
3b, 54a, 54b, 64a, 64b, 74a, 74 

b, 122, 123, 131, 143, 1 53. 16 
5 , 17 5- • • SiJattfrJi, 11c, 23c, 33 

c, 43c, 54c, 64c, 74c, 85a, 105 
a, 105b, 124- ■ • 4^^®, 12a, 24a, 
53b- • -i^Jg®, 12b, 24b, 34, 53a, 
63, 83, 103, 155, 173 - • • ^fls*, 
44, 73, 145, 163- • • IfiiRWi 
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